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Background: There are notable disparities in the training, recruitment, promotion, and evaluation of men
and women in surgery. The qualitative assessment of surgical residents may be implicitly gender biased.
Methods: We used inductive analysis to identify themes in written evaluations of residents. We also
performed a content analysis of words fitting previously defined communal, grindstone, ability, and
standout categories.

Results: Differences in themes that emerged from evaluations of male and female residents were notable

IG(?; Vé’g;d;as regarding overall performance, references to the future, professional competency, job domains, dispo-
Performance review sition and humanism, and overall tone of evaluations. Comments about men were more positive than
Residency those about women, and evaluations of men included more standout words.
Evaluation Conclusions: The more positive evaluations of men may handicap women if they are seen as less likely to
Qualitative perform well based on these evaluations. These differences suggest that implicit bias may play a role in
the qualitative evaluation of surgical residents.

© 2018 Published by Elsevier Inc.

Introduction “quick learners.”! Within the field of Emergency Medicine (EM),

Written evaluations of performance are important in medical
training, much as they are in other fields. For medical students,
performance evaluations are used in the Medical Student Perfor-
mance Evaluation which becomes part of their residency applica-
tion. For residents, written evaluations are designed to give
guidance on how performance can be improved. These data are
often also used to assess whether residents are meeting their
ACGME milestones and may impact residents’ standing in their
programs.

Within medical training, gender bias has been identified in
written performance evaluations.! # At the medical student
training level, one group analyzed differences in the latent struc-
ture of the adjectives attributed to students. They found women
were more likely to be described as “compassionate,” and “enthu-
siastic,” whereas male students were more likely to be described as
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researchers examined qualitative feedback for residents and found
gendered differences in the written feedback male and female
residents received. Specifically, men received concordant feedback
when their performance struggled, but women tended to receive
discordant feedback about what aspects of their performance
needed to improve.” For example, while one attending evaluator
praised a female resident's responsiveness to feedback, another
evaluator commented that the resident needed to be more open to
feedback. In addition, this analysis suggested that attending eval-
uators found the ideal EM resident to possess many stereotypically
masculine traits.> These examples at the medical student and
resident training levels suggest that gender bias exists within
performance evaluations.

These issues of gender bias are particularly relevant in the field
of surgery, where women remain the minority of resident trainees
despite  women having achieved gender parity in medical
schools.®’ Data show that gender bias is a widespread problem in
surgical residency training. A 2015 survey found that 88% of female
residents perceived gender-based discrimination during their sur-
gical residency.®

Regular feedback has been shown to be very important to sur-
gical trainees, and feedback in the form of written performance
evaluations is a routine part of surgical residency training.’
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However, no group has analyzed the language of written surgical
resident evaluations for gender bias. In this study, our goal was to
discover the ways people may write differently about men and
women surgical trainees through the use of a grounded theory
framework.

Methods

After obtaining permission from the Institutional Review Board
at Stanford University all surgical residents (N = 166) at a tertiary
care center were invited to participate in a voluntary longitudinal
study of resident performance and well-being from 2010 to 2011.
Within the context of this study, we obtained performance evalu-
ations of residents in nine surgical specialties: cardiothoracic sur-
gery, general surgery, neurosurgery, ophthalmology, orthopedic
surgery, otolaryngology, plastic surgery, urology, and vascular sur-
gery. In addition to quantitative scores, all evaluations contained a
section asking reviewers to comment in free-text about the resi-
dent's performance during the rotation. The stem for this section
varied slightly amongst departments, but generally the stem was
worded as, “Overall assessment of the resident” or “Overall com-
ments about the resident.” While some evaluations seem to be
based on one individual's input, others appear to be composite
feedback from a group of individuals. All evaluations were de-
identified, and gender pronouns were removed to blind re-
searchers to the resident gender. We used a grounded theory
approach as described by Glaser & Strauss to analyze the narrative
performance evaluation data with inductive thematic analysis to
discover themes that emerged from the data.'’~'> We also per-
formed a content analysis based on previously determined words
and categories.>'*

A grounded theory approach was used for coding of the content
in written performance evaluations as well as generation of a
conceptual model.'° Grounded theory offers a rigorous approach to
qualitative data through the identification and application of a
coding scheme for the raw data, organization of codes into
important themes, and analysis of these themes; thus, the themes
arise from the data, rather than any prior assumptions or hypoth-
eses about the data.!”

Inductive thematic analysis

We analyzed the written comments using a three-step process:
open coding (bits of meaning that generate codes), followed by
axial coding (defining themes), and concluding with selective
coding (overarching model of the themes).">'® In open coding, two
researchers (KS and JM) independently read a randomly selected
subset of all of the comments and individually coded each idea
within each comment. We coded enough evaluations to reach
thematic saturation which occurred after 50 evaluations were
analyzed.'” We met to reconcile differences in coding between the
two raters, and a codebook was developed to analyze the evalua-
tions. Two other evaluators (KG and ML) were trained on the
codebook and analyzed the remaining data. They did not identify
any additional codes upon analysis of the rest of the dataset. Both
KG and ML independently coded every evaluation in the dataset.

In addition to these codes, each idea was assigned a valence,
using a —2 to +2 scale. An example of a very positive comment (+2)
is “outstanding attention to details” while a very negative comment
(—2)is “Frequently missed significant details”. For each code for each
resident, the sum of the valence within that code was recorded as
the magnitude of the evaluation with regard to that code. The sum
across all codes for an individual resident's evaluation was used as a
measure of the overall tone toward that resident. Although valence
is not routinely used in grounded theory, we evaluated valence in

order to assess trends in overall tone. Coding disagreements were
resolved through discussion.

Following open coding, axial coding was conducted by classi-
fying the codes into meaningful themes.”” The investigators
communicated regularly during all stages of coding and classifica-
tion, which allowed the investigators to challenge ideas and raise
insights. This process culminated in a conceptual model describing
how people write differently about men and women surgical
trainees.

Content analysis

Because previous research has identified differential use of
specific words to describe men and women, we examined the
incidence of a number of specific terms, which we compiled from
existing lists to perform a content analysis.”>'* We assessed the use
of communal, grindstone, standout, and ability words which were
previously reported in the literature.'”” 22 The specific words we
examined in each of these four categories are listed in Table 1.
Communal terms are generally associated with community build-
ing and interpersonal dynamics. Grindstone terms described the
resident's effort put forth. Standout terms are more typically
associated with an individual's noteworthy performance. Ability
terms refer to terms that are used to describe intrinsic character-
istics of the resident.

We created a novel measure called relative use, which is similar
to relative risk, to assess the differential use of words within each
specific category (communal, grindstone, standout, and ability
terms) by gender:

number of category words used for men
number of words in evaluations of men

Relative Use =

number of category words used for women
number of words in evaluations of women

For each gender, we calculated the number of times each word
within each category was used divided by the total number of
words in evaluations for that gender. We then summed up the
frequencies for all words within each category. A relative use
greater than one is associated with more frequent use of a word in
evaluations of men, while a relative use less than one means more
frequent use of a word in evaluations of women. Although this not a
validated measure, it does have face validity and allowed us to take
into account the fact that there were more evaluations written
about men and that these words were sometimes used multiple
times within an evaluation. Fisher's exact tests were performed to
compare the relative use of each word between men and women
using SAS (Version 9.4). Alpha was set at 0.05 for all tests.

Results

As shown in Table 2, we obtained 539 resident performance
evaluations (197 women, 347 men) from 143 unique residents
(representing 86% of all surgical residents) within 9 surgical sub-
specialties at one institution. Residents represented the full range
of years of training and included 92 men and 51 women.

Inductive thematic analysis

As shown in Fig. 1, the thematic analysis yielded 32 unique
codes, which we categorized into seven themes plus two stand-
alone codes. The two individual codes were Overall Performance
and Reference to Future, and the themes were Job Domains, Pro-
fessional Competency, Disposition and Humanism, Work Efficacy,
Growth, Insight, and Team Dynamic. Representative comments for
the seven themes and two stand-alone codes can be found in
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Table 1
Word lists from the literature used for content analysis.
Communal Grindstone Ability Standout
Caring'® Conscientious?? Intelligent?? Exceptional??
Kind'® Diligent'® Bright?? Best'®
Empathy'® Meticulous®? Talent/Talented?? Outstanding®?
Compassionate'® Organize/organized/organization®? Brilliant?? Superb'®
Communicate/communicated®? Tireless/tirelessly'” Competent'® Excellent?”
Rapport?? Solid'? Smart?*? Phenomenal'®
Gifted?? Star/superstar'®
Terrific??
Fabulous®”
Leader®?

Scholar/Scholarly??

Table 3. Inter-rater agreement was 85% for codes and 87.5% for
valence. Inter-rater reliability (Cohen's kappa) was 0.84.

Overall performance

Men tended to receive more positive comments than women
about their overall performance, and men were more likely to be
described in a superlative manner. For example, one evaluation for
a man read,

“Terrific resident. Great job! X is a star ... He is performing quite
well this year for his level of training.” (PGY 1)

This particular evaluation is a composite from multiple evalua-
tors, and it is quite clear they all have a very high opinion of him.
Evaluations of women consistently had fewer words and phrases
suggesting outstanding or exemplary performance:

“X is a good resident. She has a good knowledge base, works
hard and thinks about what she is doing.” (PGY 3)

These two comments are representative of a trend in which men
received comments on their overall performance that were more
positive than were comments about women, e.g. “terrific” as
opposed to “good.” Results from our content analysis of standout
words (see below) complement this finding.

Table 2
Distribution of resident participants by subspecialty and by PGY.

Reference to future

Similarly, when making a reference to the future potential of
residents, faculty typically described the men more positively than
the women. Differences in the ideas coded as Reference to Future
were consistent both early and later in training. A representative
comment about a woman resident is:

“Seemed to be well grounded for an intern in first rotation. Has
good attitude and potential.” (PGY 1)

The passive tone, referring to how she seemed, makes this
evaluation less strong than an evaluation of the same traits in a
male resident:

“Excellent intern for first month rotation. Will be a leader in our
program.” (PGY 1)

He is excellent in his first rotation, and there is more confidence
in his future as a leader than there is in her potential. The use of
superlatives tended to be more frequent in evaluations of male
residents across the board, particularly with respect to how their
future was perceived. A PGY 5 male resident was described as

“a superb resident - one of the best I have worked with over the
last 23 years. I predict a great future for him as an academic
neurosurgeon/scientist and leader nationally.”

Men

Women

No. of residents (No. of evals)

No. of residents (No. of evals)

Surgical Subspecialty
Cardiothoracic Surgery 4(12)
General Surgery 18 (62)
Neurosurgery 14 (25)
Otolaryngology Head & Neck Surgery 12 (116)
Ophthalmology 6(9)
Orthopedic Surgery 17 (24)
Plastic Surgery 12 (77)
Urology 8(19)
Vascular Surgery 1(3)
Total 92 (347)

Post-Graduate Year
1 20 (73)
2 20 (96)
3 19 (50)
4 17 (63)
5 13 (57)
6 3(8)
Total 92 (347)

1(2)
18(73)
2(4)

51 (192)

10 (33)
10 (40)
14 (60)
9(31)

8 (28)
0(0)

51 (192)
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- Teaching (33)
- Research (33)
- Operative Skills (397) -
- Patient Care (242)
- Knowledge Base (391) -

Attitude/Demeanor (116)
Enthusiasm (70)

Confidence (47)
Motivation/Engagement (140)

Compassion/Empathy (49)

Conscientiousness (39)
Likeability (130)
Intelligence (78)

- Efficiency (84)

- Punctuality (17)

- Professionalism (54)

- Organization/Detail Orientation (164)

- Reference to Future (148)

Fig. 1. Codes grouped into themes from inductive thematic analysis. The numbers represent the number of times a code was used in the dataset.

A PGY3 male resident received similar feedback:

“He is a superb resident. He has excellent potential to become a
leader in academic neurosurgery.”

However, his female colleague (PGY3) was

“a great resident. She has potential to succeed as an academic
neurosurgeon.”

Her evaluator seems less certain of her future success than the
evaluator of the male residents; she has potential to succeed, but
her evaluator is not considering her success to be a certainty, nor is
the evaluator categorizing her as a future leader.

Job domains

Comments within the Job Domains theme tended to focus more
on exemplary and commendable traits in evaluations of male res-
idents (as compared to evaluations of female residents). For
example, with regard to motivation, a man in his 2nd year of

Table 3
Themes identified with representative comments.

ophthalmology residency, who was “below average for [his] level of
training but aware of [his] own limits,” was held up as a role model,
being “highly motivated to do extra reading on his own time, a
quality that should be emulated by other residents.” A female
trainee was described as “an outstanding surgeon ... ahead of the
curve as a 2nd year resident,” and her “orthopaedic knowledge base
is excellent and she is a motivated and enthusiastic learner.” The
subpar male trainee was a role model for his commitment to
learning, but no such comment was made about the talented and
skilled woman. While this could be reflective of the individual
evaluators’ tendencies rather than the residents, this was a notable
pattern throughout the evaluations we examined.

Professional competency

The comments in the theme for Professional Competency
demonstrated some subtler differences. A female urology resident
was “very professional and pleasant to deal with,” (PGY4), whereas
her male colleague in urology was “thoughtful and conducts him-
self professionally ... a real gentleman” (PGY3). Superficially, these
comments are similar: the residents are both commended for their
professionalism and demeanor. Upon a closer examination, there is

Theme Representative Comment

Job Domains
Professional
Competency
Team Dynamic
X's case was done.”
Work Efficacy
Disposition and

“Excellent bedside manners, clinical acumen and surgical skills.”
“X was always punctual, well prepared for the surgical cases”

“Would find creative ways for residents on the team to all obtain productive experiences. Would stay till the TEAM's work was done, not just when

“Works hard and sees all tasks to completion. Outstanding in initiating activity and taking care of problems.”
“Very personable and establishes rapport with patients easily, compassionate in his/her care for ophthalmic patients”

Humanism
Growth “Accepts feedback well and works to assimilate it to patient care. X is mature and reflective.”
Insight “appropriately self-aware and self-critical”

Overall Performance
Reference to Future

“Outstanding resident. One of the top two this year.”
“X will do fine in his/her future practice”
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a negative connotation associated with being someone “to deal
with” rather than a person with a desirable quality (being a “gen-
tleman”). This subtle language is an example of a common occur-
rence in the data, undermining female residents’ performance. For
example, another female intern's evaluation began by noting that,
“she has been a delightful surprise.” The rest of her evaluation was
very positive, noting her enthusiasm, efficiency, operative skills,
dedication, and attitude, but it was tempered by the inadvertent jab
at how unexpected her strong performance was.

Disposition and humanism

In addition, we noticed certain phrases that were only written
about women; these stood out among the 197 evaluations of female
residents, particularly in the theme of Disposition and Humanism.
These words and phrases were exclusively seen in the evaluations
of women:

“always smiling” (PGY3)
“an absolute gem” (PGY4)

“interacts with everyone in a pleasant demeanor and never
seems to get upset or angry” (PGY4)

“Solid, consistent work with no fuss.” (PGY1)

Comments like these may undermine the professionalism and
job-related skills of these female surgeons. Sentiments regarding
demeanor, attitude, professionalism, and teamwork were
communicated in more appropriate, professional terms in evalua-
tions of men. The following are examples of this:

“Hard working, pleasant resident.” (PGY2)

“Calm and determined demeanor in difficult situations” (PGY5)

These phrases depict the residents’ strengths and performance
on their rotation without implying that these attributes were
unexpected.

Overall tone and remaining themes

The final notable difference in evaluations for men and women
was in the overall tone: evaluations of men tended to be more
positive than the evaluations of women. On average, the tone value
for men was 26.9 (SE = 2.55) while the tone value for women was
16.15 (SE=2.068, t=3.29, p=0.001.) There was no statistically
significant gender-based difference in the number of words used
per evaluation: men's evaluations averaged 175.3 words in length,
and women's evaluations averaged 183.3 words in length,
(t=-0.26, p=10.795).

No differences were obvious in the remaining themes: Work
Efficacy, Growth, Insight, and Team Dynamic, with an exception for
the leadership code, which is addressed in the content analysis
below.

Upon reflection of our data and the themes that emerged from
selective coding, a conceptual model emerged, which describes
how people write differently about men and women surgical
trainees. Fig. 2 depicts our model, which divides the content in
resident evaluations into gendered and non-gendered constructs.

Content analysis

To further investigate the evaluations, we examined how word
choice differed in evaluations of men and women. Overall, there
were 17,012 words written about the 92 men and 9374 words
written about the 51 women. As shown in Table 4, we tabulated the

total number of occurrences of each key communal, grindstone,
ability, and standout word by gender. While there were no statis-
tically significant differences in relative use for communal, grind-
stone, and ability words, men were more likely than women to be
described using standout words (relative use=1.40, p<0.01).
Within this category, the specific standout word “leader” was used
significantly more often in men's evaluations (relative use =3.1,
p=0.02) than in women's evaluations.

Discussion

This work is the first to qualitatively study surgical resident
written performance evaluations. In the evaluations of men and
women surgical residents, several thematic differences emerged
between genders, which ultimately culminated in a conceptual
model describing how people write differently about men and
women surgical trainees. Specifically, men received comments that
were more positive regarding their overall performance and future
potential, while women's evaluations were more likely to contain
certain modulating phrases that were never written in evaluations
of men. These phrases tended to introduce uncertainty or under-
mine the women's performance. Additionally, the types of words
used to describe men and women residents also differed, with men
being more frequently described using standout words including
the word leader.

Our conceptual model describes how content in resident eval-
uations can be divided into 2 categories: themes with gendered
use, and themes without gendered use. Upon further analysis of
these 2 categories, we find that the themes with gendered use tend
to judge the residents’ current and future ability. Conversely,
themes without gendered use tended to do with personality and
motivation. Our finding that ability is a gendered construct is
consistent with Trix et al., who found that men were more likely to
be described using ability words in letters of recommendation.?’

Our findings suggest that the ways men and women are written
about in surgical residency evaluations differ in meaningful ways.
In a prior study, our group examined the quantitative aspects of
these performance evaluations and found no significant difference
between genders.”> Despite no quantitative difference in evalua-
tions, we found a qualitative difference in multiple themes in the
comments of the same evaluations. Implicit bias may explain why
men and women are described differently in narrative feedback. An
alternative explanation could be that men simply had higher job
performance. However, given the lack of a quantitative difference
between these groups, the latter explanation seems less likely. In
addition, other studies have shown that women physicians have
equal, if not superior, outcomes compared to men.**%°

Our content analysis was consistent with the literature
regarding standout words. Prior work in this area has shown that
men were more likely than women to be described using standout
words in letters of recommendation for chemistry/biochemistry
jobs.?? Just as in our data, a gender difference in the description of
applicants existed despite similar levels of objective qualifications.
Our finding that the length of men's and women's evaluations did
not differ contrasts to the findings of Trix et al., who showed that
letters of recommendation written for men were significantly
longer than those written for women.?! Letters of recommendation
serve a different purpose than evaluations, and that may explain
this difference.

Our data are consistent with a recent qualitative analysis of RO1
grant renewal proposals. Researchers found that male investigators
were more likely to be described as leaders and pioneers while
female investigators were commended for expertise and the
quality of their environments.?® Men's successes were attributed to
individual talents, while women's successes tended to be attributed
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Resident
Evaluation
Content
Gendered Use Non-Gendered Use
% Ability "\ [/ Personality & Motivation \
Job Domains Professional )
Competency Insight Work Efficacy
Disposition and Overall
Humanism Performance
Team‘ Growth
Dynamic
Reference to
\ Future / k /
Fig. 2. Conceptual model of how people write differently about men and women surgical trainees.
Table 4
Content analysis.
Word Category Word Unadjusted Word Counts Adjusted Relative Use™ (men/women) p-value
Men Women

Communal Total 49 27 1.00 1.00
Grindstone Total 71 34 1.15 0.54
Ability Total 54 21 142 0.19
Standout Excellent 169 72 1.29 0.07

Outstanding 69 25 1.52 0.08

Leader 28 5 3.09 0.02

Best 15 11 0.75 0.54

Exceptional 13 6 1.19 0.81

Superb 13 4 1.79 0.45

Star/Superstar 7 2 1.93 0.51

Terrific 8 1 441 0.17

Scholar/Scholarly 5 0 * *

Phenomenal 1 1 0.55 1.00

Fabulous 0 2 * *

Total 328 129 1.40 <0.01

(number of category words used for men
number of words in evaluations of men

+ Adjusted use was the ratio of two proportions: Relative Use =

(number of category words used for women >

number of words in evaluations of women

* Could not be calculated because of zero-use for one gender.

to working hard and having support around them. This was seen to
an extent in our data, as women were often described as having a
potential to succeed while men were simply expected to succeed.
The RO1 study also noted that applications from men received
higher scores overall, which differs from what was found in our
previous quantitative study but is consistent with our finding that
the tone of evaluations for men was consistently more positive than
that for women.?®

Data presented in the current study are similar to what has been
found in other fields as well. A 2014 study conducted by Fortune
magazine found that, compared to feedback for men, feedback for

women was far more likely to focus on their personalities: 71 of 97
critical reviews of women remarked on personality, while only 2 of
83 critical reviews of men included similar comments.?’ In addi-
tion, while men were given explicit suggestions, like “hone your
strategies for guiding your team and developing their skills,”
women were given more vague feedback, such as “sometimes you
need to step back to let others shine.”?” Similarly, in a report on
women in the workplace, women were found to be 22% less likely
than men to receive feedback that could be used to improve their
performance.?® Finally, venture capitalists speak differently about
men and women behind closed doors, referring to men as “young
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and promising”, while calling women of similar backgrounds
“young, but inexperienced,” which likely contributes to women's
lower rate of success as entrepreneurs.”’

There are limitations to our qualitative study. Our data was
gathered from a single academic year at one institution, with
slightly more evaluations written for residents earlier in their
training. Additionally, we only have one source of data. However,
multiple researchers analyzed the data, allowing for multiple per-
spectives on the data. Although it is possible that we did not reach
thematic saturation in our dataset, the fact that no additional
themes were identified beyond the first 50 evaluations suggests we
may have. In our study, several variables were unknown, including
the gender of the evaluator and the race or ethnicity of the evalu-
ator and the resident. Various studies in this field have demon-
strated no effect with respect to evaluator gender.>>30—33

A further limitation in our study was the lack of context for the
comments in the evaluations we read. We were therefore unable to
tell whether individual comments about inadequate performance
were justified by specific incidents. That said, our sample size was
sufficiently large to enable us to describe tendencies that persist
beyond one or two individual instances.”> Additionally, research in
emergency medicine found that many of the characteristics valued
in EM residency were stereotypically associated with men.> This
could certainly have an impact on how men and women in surgical
residency are perceived.

Our findings suggest that there is room for improvement with
regard to implicit bias and its impact on the training of surgical
residents. Furthermore, bias likely occurs at various levels of
training and promotion. Future research should study performance
evaluations at all levels, including Medical Student Performance
Evaluations (MSPEs) and evaluations of faculty. Other forms of bias,
including racial, ethnic, sexual orientation, weight, and religious
bias are also likely to be present, so future research should explicitly
study these biases in performance evaluations as well. We would
encourage residency training programs to thoughtfully review their
programs’ performance evaluations for patterns of bias. Programs
may consider implementing bias training, which has been shown to
be an effective method of improving faculty awareness of bias is-
sues and increasing hiring diversity in STEMM (science, technology,
engineering, math, and medicine) departments.>*3>> While some
data on bias trainings are promising, other data are mixed.>® 3%
Therefore, future studies should investigate the most effective
way to mediate multiple forms of bias and their manifestations in
performance evaluations.
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In the qualitative analysis of men and women surgical residents’
performance evaluations, there were notable differences between
genders. These differences emerged in the themes of overall per-
formance, references to the future, professional competency, job
domains, and disposition and humanism. The overall tone of
evaluations was also more positive for men than for women.
Finally, evaluations of men included more standout words. The
assessment of surgical residents may be implicitly gender biased.
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